EXPLORING POLICY OPTIONS AND OPPORTUNITIES
WITHIN THE COHESIVE STRATEGY: Draft Report of the
National Science and Analysis Team

Presentation to the Wildland Fire Executive Councill
June 25, 2013



Cohesive Strategy Focus Areas:

- Restore and maintain
resilient landscapes

- Fire adapted
communities

- Response to wildfire
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Background on National Analysis

- Assignment: Explore various potential national policy options for
achieving the national goals of the Cohesive Strategy

- |dentify the trade-offs and risks inherent in each option

- Purpose: provide a broad strategic overview of the issues that
could inform subsequent discussion and decision-making

processes.

- For example, analysis can help inform choices among more
detailed regional activities or suggest where actions could be
focused across the nation.



Analytical Challenge

- Wildland Fire is a complex issue that involves many
Interacting factors and processes.

- The United States Is a dynamic and diverse landscape,
where no single characterization (or solution) is
universally appropriate—too diverse for a "one size fits all”
approach.

- Yet without some generalization, simplification, or
consolidation, it's not possible to create a cohesive
strategy. Cannot have an “everyone for themselves”
strategy.”



Meeting the Analytical Challenge

- Drawing from multiple data sets spanning the range of
biophysical, social, and economic factors in addition to a
comprehensive summary of wildland fire statistics.

- Exploring relationships and patterns using a mix of
statistical and geospatial techniques.

- Match patterns with “policy options” to identify areas best
suited for each option.

- Blend policy options spatially and institutionally to create a
national strategy (role of the larger CS governance).
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Framing the Issue

- Historical Perspective

- Extensive area with relatively frequent wildland fires
- Both natural ignitions and Native American cultural practices

- Varying levels of frequency and severity characterized as Fire Regime
Groups

- Natural versus Anthropogenic Fire Regimes
- Human-caused ignitions account for majority of incidents
- Spatial patterns in causes and consequences
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Table 1. Historical natural fire regimes, with examples

Fire Percent Fire
regime of wildland frequency®
EToup in this group® (years) Fire severity® Description/ definition Examples
| 25 035 Low to mixed Low-severity fires that leave most Lower elevation Ponderosa
dominant overstoryd vegetation intact; pine forests in the West; Pine
can include mixed-severity fires replacing and oak forests in the
up to 75 percent of overstory southeast
Il 19 035 High High-severity fires that consume at least  Grassland areas across the
75 percent of overstory vegetation central United States;
Chaparral stands throughout
the West
i 22 35200 Mixed to low Generally mixed-severity fires; can also Mixed deciduous-conifer
include low-severity fires forests of the upper Midwest
and Mortheast; Western
Douglas-fir forests
v 12 35200+ High High-severity fires that consume or kill Lodgepole pine in the
most of the aboveground vegetation MNorthern Rockies; |solated
areas of the Great Lakes and
MNew England regions
Vv 16 200+ Any severity Infrequent fires that consume or kill Wetter forests in much of

most of the aboveground vegetation

Maine, northemn
Pennsylvania, and parts of the
West

= The column does not add up to 100 percent because 6 percent of all wildlands do not fall into amy of these categories.
? Historical average number of years between fires (prior to European settlement).
* Historical effect on the trees and plants most commonly found in each wildland type {prior to European settlement).
9 The term overstory refers to all above-ground vegetation.

Sowrces: Barrett and others 2010, Brown 2000, Hardy and others 2001, Rieman and others 2005, Schmidt and others 2002, USDA Forest Senvice 20012,
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Relative Total Area and Area Burned within each Fire Regime Group
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Foundational Data: Fire Occurrence and Extent

- Federal Fire Occurrence Data (FODfd)
- Compiled for FPA

- National Association of State Foresters (NASF)
- NASF data download, February 2013
- Edited and patched by NSAT

- National Fire Information Recording System
(NFIRS)

- GIS cross-walk by NSAT
- Consolidated for Years 2002-2011



National Fire Occurence Data - All Sources

Area-weighted Summaries

Ignition Density
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Area-weighted Summaries

Normalized Area Burned

I 1,000.00 - 54,750.09

[ 41.75-89.23 [ 189.30-170.24
I 354.61 - 998.05

I 0.01-41.50
[ 170.26 - 354.22

Max Area Burned Annually
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Mean Annual Patterns in Fire Reports

mean_count
11000 -

10000 -
9000 -

8000 -

7000 -
6000 -
5000 -

4000 -

Incidents reported

3000 -
2000 -
1000 NG /\/

I ! I ! I ! I ! I ! I ! I ! I ! I ! I ! I ! I ! I
01JAN 01FEB 01MAR 01APR 01MAY 01JUN 01JUL 01AUG 01SEP 010CT 01NOV 01DEC 01JAN

biwk_nrm

cause ACC INC NAT UNK



March 20, 2012

Mean Annual Patterns in Fire Reports
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Density of Accidental Human-caused Ignitions

CMB_avg_rpts N 0.00- 1.43 [ 1.43-3.83 [ 1383-7.26 [ 7.27-12.61 I 1261 - 23.23 I 23.30 - 7,788.89



Normalized Area Burned from Accidental Ignitions
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Exploration of Data and Options

- Use county-level data and various models to identify
commonalties and geographical differences among
counties.

- Classify counties into subsets that share common
characteristics relative to the issues being examined.

- Suggest management options tailored to each group or
class of counties.
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@ Classification tree for landscape resiliency

~L3—

Fire
regime
Group
v?

High - Other Yes

Value?

No

S A v >10%

Area

Natural, < 1%
Mixed Veg

2 1%

Federal
Owner-

Federal
Owner-

<5% >25% < 25% West

Region

R Fire Yes
Apparent

?

Yes

2 5%




6/23/2013

Bmk TEa o EEm \ajy
“5 A" phat

L §

e
vy

|
B

U
-

"\

Resilience Classes

| | A-URB-Urban

- B — NE5 — Northeast Fire Regime 5
' C — WES — Western Fire Regime 5
B D - cPL - central Plains

| | E-SPL - Southern Plains

l:] F — WIR —West Interior Rangeland
:| G - IFF - Interior Forest Federal
- H - EPF — Eastern Prescribed Fire
[:] | - ENP — Eastern Non-Prescribed Fire Forest
- J — WIF — Western Interior Forest

- K — EIF — Eastern Interior Forest
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Classification for Landscape Resiliency
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Region
NE 4.30
SE 11.7m
WS  84.0 ="
State
ID 11.] —
CA 10.9 m—
OR 9.90 ——
uT 9.6] m———
MT 9.30 m—
NM 7.16 j—
CcO 7.05 j—
WY 5.17
AZ 5.07 =
NV 4,94
WA 3.12 mm
AR 225 m
FL 176 m
GA 163 m
NC 162m
VA 151 m
wv 1.23
MN 0.99
TN 0.94
Wi 0.61
MO 0.59
other- 3.49 mm

!

Conservation Partner

Surface Fuel Cluster

101
102
103
104
105
106
201
202
203
204
205
206
207
301
302
303
304
305
306
307

0.79
0.53
0.53
0.12
0.74
1.68
4.10
.084
2.83
0.35
1.40
0.72
2.33
31.] pe——
463 m
1.98
0.62
0.38
24.2 m—

—

20.8

BLM
DODE
FWS
NAmer
None
NPS
OFed
OGov
Prvt
State
USFS

39.5
1.69
0.98
5.97
.008
2.93
.005
011
011
0.46
48.4

\

283 +£50
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104 .014
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509 285 7510100 38.8 | 50t0 100 7.53 jm ° : 995+ 21
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211 264
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301 417
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303 405 ——
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305 18.7 mm 010 40 802 m 01040 6.8l Wildfire - Rx Fre Ratio —
306 0.19 40 to 50 35,1 — 40 to 50 27/ (— 3t0-05 0.65 Index of Rx Fre Activity
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70 to 80 6.76 m 70 to 80 11.2 1to 1.5 21.4 p— ¢— 0.1t00.2 3.19
v 8010100 2.29 8010100 2.24 %-5 tg 2 %‘21 [rem— 8-‘21 to 2.411 g.gi
to A — 4t01. J
G 52.7+15 552+ 15 g 919 50248 2 0.18
I 31.9 [— 1.83+1.3
I 892m
Il 30.3 j— /
/ \V2 28.0 —
V 0
\ \ i Max Annual Area Burned
Nonforest Rx Fire Potential Forest Rx Fire Potential 0to 50 11.4
01 51k 0103 ool m 50 to 100 11.2 Forest Products Industry
1to5 773pm 31010 816 pm WY 2 v 221 9
510 20 26.4 jm— 101020  11.1 jmm Zimennnelal Vi 2 7515
20 to 40 36.0 | | 201040  28.5 j— 40010640  25.5 Ry sz 46.9 [
400 60 14.6 401060  26.2 m—— U U v Al 235 o
6010100  9.98 jm 6010100 19.1 >=1920 0 2.66 1.8
29.7 + 23 39.2+ 26 S0 Lt
Mean Burn Prob Mean Hame Intensity Percent Area Forested
1to 1.25 2.52 O0to5 0
e ol 12510175 10.6 510 10 0
5e-4 10 0.001 17'3 - 175t02.25 12.2 pum 10to 25 29.] —
g ) ' — 2.25t02.5 20.3 — 25 to 40 25.7 —
0.001t00.005 46. [———
000510001  12.4 pm 28l 1.2 401060 254 m—m—
DOl i 31035 17.8 — 6010100 19.8 fmm—m
: : : 35t05.4 548 m 12123
0.00317 + 0.005 S




6/23/2013

Observations on Class “G”

- General picture is one of large, relatively intact
ecological systems with moderate wildfire
potential

- Similar in many respects to Classes J and K,
which suggests potential for large fires

- Large Federal presence suggests opportunities
for Increased prescribed fire use or beneficial use
of natural ignitions in both forests and rangelands

- Ultimately need to consider other issues as well
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Basic Conceptual Model: Risk results from the intersection of wildfires,
homes and communities, and SOCIoeconomic resources.

Wildfire
Occurrence and
Extent

Homes and
Communities

Socio-economic
Resources
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Process Is to group counties into classes with similar
characteristics use statistical cluster analysis

- Begin with six variables:
- Ignition density (max annual fires per unit area)
- Area burned (max annual area burned, normalized)
- WUI Area Factor Score
- WUI Home Density factor score
- Demographic Advantage factor score
- Demographic Stress factor score

- Cluster counties into eight “community clusters”
using statistical methods
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Demographic Stress

-2.551t0-1.07
-1.07 to -0.82
-0.821t0-0.6
-0.6 t0 -0.38
-0.38t0 -0.16
-0.16 to 0.04
0.0410 0.3
0.3 10 0.69
0.69t0 1.39
1.3910 4.66

9.81
10.0
10.0
10.0
10.3
9.59
10.1
10.3
9.84
9.97

0.0462+1.3

Max Annual Ignition Density

Oto3
3to5.7
5.710 8.6
8.6t012.4
12.4t0 16.9
16.9t0 22.7
22.71030.1
30.1t0 43
43 to 69

69 to 10977

9.91
10.2
9.65
10.0
10.4
9.91
10.0
10.2
9.59
10.1

574 £1900

Max Area Burned: normalized

Oto 28

2810 51

51to 78

7810 118
118t0 170
170 to 260
26010 410
410to 780
780 to 1800
1800 to 54800

9.75
10.3
9.97
10.0
9.97
9.91
10.3
9.75
10.2
9.84

E

3070 + 9600

WUI Area Factor

Demographic Advantage
region -2.78t0 -1.01 10.1
NE  33.4 -1.01t0 -0.77 10.1
SE 43.1 -0.77 t0 -0.58 9.87
WS 235 -0.581t0-0.41 9.52
-0.41t0-0.22 104
¢ -0.22t0-0.014 9.97
stateaby -0.014 to 0.26 10.1
0.26 t0 0.69 9.97
AL 216 0.69t0 1.4 10.4
ﬁzR (2)-21; 141t06.8 9.62
CA 187 0.123+1.6
CO 206
CT 0.26
DC .032
DE .097
FL 2.16
GA 511
1A 3.18
ID 1.42
IL 3.28
IN 2.96
KS 3.38
KY 3.86
LA 2.06
MA 045
mg 8;; Community Clusters 8
M 2.67 1 9.01
MN  2.80 2 10.2
MO 3.70 3 195
MS 2.64 4 4.28
MT 1.80 5 23.1
NC 322 6 4.95
ND 1.70 7 9.81
NE 2.99 8 19.2
NH 0.32 472+23
NJ 0.68
NM 1.06
NV 055
NY 1.99
OH 2383
OK 248
OR 1.16
PA 216
RI 0.16
SC 1.48
SD 212
TN 3.06
> 8.17
UT 093
VA 431 WUI Home Density Factor
VT 0.45
WA 125 -2.19t0-1.34 10.1
Wi 232 -1.341t0-0.88 9.78
WY 177 -0.88to -0.55 9.97
WY 074 -0.551t0 -0.29 9.94
-0.29t0-0.008 10.2
-0.008 to 0.24 10.1
0.24 t0 0.49 9.81
0.491t00.78 10.2
0.781t0 1.23 9.71
1.231t09.81 10.2
0.358 £ 2.1

-3.8910 -0.93
-0.931t0-0.8
-0.8t0 -0.69
-0.69 10 -0.56
-0.56 t0 -0.33
-0.3310-0.016
-0.016 to 0.35
0.3510 0.85
0.85t01.5
1.5105.94

10.1
9.62
10.6
9.97
9.78
9.97
9.97
10.0
10.0
9.94

0.0354+1.6
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region

NE 472
SE 38.1
WS 57.2

stateabv
AL 0+
AR 0.63
AZ 0.63
CA 472 r
CO 3.77
CT 0+
DC 0+
DE 0+
FL 2.20
GA 0.63
1A 0.94
ID 503 =
IL 0+
IN 0+
KS 440 m
KY 0+
LA 1.26
MA 0+
MD 0+
ME 0+
M 1.57
MN  0.94
MO 0.31
MS 0.31
MT  8.40 mm
NC 0.31
ND 0.31
NE 597 m
NH 0+
NJ 0+
NM 440pm
NV  2.83
NY 0+
OH 0+
OK 6.29 r
OR 440
PA 0.31
RI 0+
SC 031
SD 252
TN 0+
TX  25.8 —
uT 314 ¢p
VA 0.31
VT 0+
WA 1.26
Wi 0.31
wv 0.31
Wy 535m

Demographic Advantage

-2.78t0 -1.01 14.2
-1.01t0-0.77 104
-0.77 to -0.58 8.81
-0.58 to -0.41 151
-0.41t0-0.22 10.4
-0.22t0-0.014 1338
-0.014 t0 0.26 13.8
0.26 to 0.69 11.0
0.69to 1.4 2.52
141t06.8 0+

-0.448 £ 0.76

Community Clusters 8

oO~NO OB WNBRE

Demographic Stress
-255t0-1.07 6.92
-1.07t0-0.82 104
-0.82t0-0.6 12.3
-0.6 t0 -0.38 16.4
-0.38t0-0.16 13.5
-0.16t0 0.04 12.6
0.04t00.3 12.9
0.3t0 0.69 9.75
0.69 to 1.39 5.03
1.3910 4.66 0.31

-0.303 £ 0.69

WUI Home Density Factor

0.24 t0 0.49
0.4910 0.78
0.78 10 1.23
1.23109.81

-2.19t0-1.34 0+
-1.3410-0.88 0+
-0.88 t0 -0.55 0+
-0.5510-0.29 0.31
-0.291t0-0.008 2.52
-0.008 to 0.24 6.29

11.0
14.2
26.4
39.3

25729

Max Annual Ignition Density

Oto3 29.6
3t05.7 21.7
5.71t0 8.6 151
8.6t012.4 11.3
1241t016.9 6.92
169t022.7 6.29
22710301 252
30.1t0 43 4.40

4310 69 1.26
691010977 0.94
61 +610

Max Area Burned: normalized

0to 28 0+
281051 0.31
51to 78 0+
7810 118 0.31
118t0 170 1.57
170 to 260 5.03
260to 410 12.9
410to 780 211
780 to 1800 17.6

1800 to 54800 41.2

12100 + 17000

WUI Area Factor

-3.8910-0.93 38.4
-0.93t0-0.8 17.3
-0.8t0 -0.69 154
-0.69 to -0.56 14.2
-0.56 t0 -0.33 7.86
-0.33t0-0.016 3.46
-0.016t00.35 2.52
0.3510 0.85 0.94

0.85t01.5 0+
1.5105.94 0+
-131+1

Community
Cluster “2”

Lacking
highest levels
of demographic
stress or
advantage
Low ignition
density
coupled with
high area
burned
Relatively low
WUI footprint
coupled with
high home
density within
WU
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Observations on Community Cluster “2”

- Most prominent risk factor appears to be large area
burned relative to ignition density

- Need to examine causal factors (e.g., biophysical setting or
response capacity)

- Low WUI footprint coupled with high home densities
highlight need for cooperative community-level planning

- Need to examine role of larger land owners/managers
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Using Community Clusters to Explore Differences in Home Exposure

Percentage

60%

50%

40%

30%

20%

10%

0%

1 2 3 4 5
Community Cluster

B Area burned
B Structures lost

B Buildings involved




6/23/2013 34

Intersection of Community Clusters with Landscape Resiliency Classes

Ef;sfgggcy Community Clusters
Grand
1 2 3 4 5 6 7 8 [Total

A 8 3 31 30 71 4 129 194 470

B 68 5 6 78 1 6 56 220

C 15 5 6 12 9 7 54

D 56 38 29 2 265 5 14 409

E 22 76 7 3 28 22 1 159

F 2 32 6 8 12 7 1 68

G 18 24 28 12 4 8 20 17 131

H 29 8 189 8 30 54 42 99 459

| 62 18 145 7 207 24 60 192 715

J 69 24 38 7 4 8 150

K 40 135 13 15 16 17 38 274
Grand Total 280 318 606 133 717 154 305 596 | 3109
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Intersection of Community Clusters with Landscape Resiliency Classes

Ef;sfgggcy Community Clusters
Grand
1 2 3 4 5 6 7 8 [Total

A 8 3 31 30 71 4 129 194 470

B 68 5 6 78 1 6 56 220

C 15 5 6 12 9 7 54

D 56 38 29 2 265 5 14 409

E 22 76 7 3 28 22 1 159

F 2 32 6 8 12 7 1 68

G 18 24 28 12 4 8 20 17 131

H 29 8 189 8 30 54 42 99 459

| 62 18 145 7 207 24 60 192 715

J 69 24 38 7 4 8 150

K 40 135 13 15 16 17 38 274
Grand Total 280 318 606 133 717 154 305 596 | 3109
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Summary sheets have
been prepared for each
combination of
community cluster and
resiliency class

2G WDHF /IFF

Community Cluster.....__. 2-WDHF-WUI Density, High Fire

Description

These are primarily UsDA Forest Service and
Burzau of Land Managementlands inthe
forested and mixedlandscapes of the Western
Linited States. These areas are located north of
Santa Fe, MM Richfield, UT; Elv, WV, BLM land
westof Pueblo, CO; Mortheast California and
southern Cregon (Altamont); Mortheast Oregon
andMarthern ldaho; andthetribal and Forest
Service lands of Narthwest Wyaming.

These counties are characterizedby alarge
landscape with a small group of communities. Fire
occurrenceis likely, soif active fire managemsant
is to be applied, this areawould be a logical
candidate for both wildlandfire use and
prescribedfire. There are some localized conflicts
with communities, but other areas should be
gasierto implement.

In orderto avoid larger, destructive fires, non-fire
treatments should be appliedas a precursorto
manaage fire. 5trategicfuel breaks for a buffer are
impartantwhere communities are located, aswell
a5 instituting new buildingcodes for new
construction.

AT I':}' .'.._q\' ok
TR —
N W B

Options
1A} Use Prescribed Fire on alandscape scale
whereitis already being used.

1B} Lse Prescribed Fire on alandscape scale
whereitis currently underutilized.

hasis.

. ,
mmmwwl'll

4) Mon-fire fuel treatments are economical as a
precursorto managedfire.

GA) Home defensive actions

GB) Home defensive actions, active planning and
installation of buffers to protect communities

7B} Buildi truct :
boundaries.

3) Preparedness for campaign fires (high costs)




6/23/2013 37

“Policy options” are being broadly interpreted as strategic
direction that would lead to greater or less emphasis on
various mixes of management actions Iin different
contexts and locations.

Options have been divided into six general classes:
- Prescribed Fire
- Managing Wildfire for Multiple Benefits
 Fuel Treatment other than Rx Fire
- Managing Ignitions
- Home and Community Actions
- Response

Options are not mutually exclusive, but can (and should) be
combined for greater efficiency
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Management Actions, Policies, and
Activities (Alternatives)

’ ' v ! '

Fuel Response
Trealments FPrescribed Fire T”?Eﬂ?: Capacity and GFUEE:#:“‘H
{non-fire) o8 Tactics J

Wildfire
Igniticns

Wildfire Extent
and Intensity

Vegetation
Composition and
Struchure

Marketable
Products

Ecological
Services
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Prescribed
Fire

Managing
Wildfire for
Multiple
Benefits
Fuel
Treatment
other than
Rx Fire

Managing
Ignitions
Home and
Community
Actions

Response

1A
1B
1C

2A
2B
2C

3A
3B
3C

S5A
5B
6A
6B
7A
/B

Expand or maintain programs in areas of current use
Expand programs into areas where use is currently lacking
Use prescribed fire on a limited basis

Apply tactic in forested systems
Apply tactic in non-forested systems
Apply tactic, but with awareness of community risk

Treatment opportunities supported by forest products industry
Non-forest areas with opportunity for treatment

Treatment opportunities limited by economic markets
Treatments are economical as a precursor to prescribed fire

Reduce accidental human-caused ignitions

Reduce human-caused incendiary ignitions

Focus on home defensive actions

Focus on combination of home and community actions
Adjust building and construction codes, municipal areas
Adjust building and construction codes, non-municipal areas

Prepare for large, long-duration wildfires
Protect structures and treat landscape fuels
Protect structures and target prevention of ignitions
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Option 1: Prescribed Fire
- 1A — Use Prescribed Fire on a landscape scale where it is already being used.

- 1B — Use Prescribed Fire on a landscape scale where it is currently underutilized.

- 1C — Consider Prescribed Fire, but on a limited basis.
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Option 2: Wildland Fire Use

- 2A - Wildland fire use in forested landscapes.

- 2B - Wildland fire use in non-forested landscapes.

- 2C — Wildland fire use, but with more conflicts with communities.
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6. Community Protection and Buffers 7. Building Codes 8. Preparedness for Campaign Fires

9. Protect Structures and Apply  10. Protect Structures and Target
Landscape Treatments Ignition Prevention
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Hypothetical Risk Management Scenarios

Risk

Time
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Conclusions

- Lots of Data and Information to work with: lots to share

- Two-dimensional classification system allows us to view
counties from a combined environmental and social
perspective

- Common narratives allow a level of generalization
necessary for national or regional prioritization

- Our examination of broad policy options helps inform
discussions leading to a cohesive national strategy

- Next steps are up to larger Cohesive Strategy
Governance
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For further information‘, Visit http://WWW.forestsan‘ngelands.gov
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